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Profi H. A. Nicholson on some new or 
I I I . - -On  so. e new o~ imperfectly-known Species of 
Stromatoporoids. By H. ALLEYNE NICtlOLSO~, M.D., 
D.Sc., Regius :Professor of Natural History in the Uni- 
versity of Abcrdeen.--Part II. 
[P]ates I. & II.] 
Stromatoporella curiosa~ Barg.~ sp. 
(el. I. figs. 1-3.) 
8trornato~oral)olymorpha, Goldfuss, Petref. Germ. pl. lxi-¢, figs. 8 a, 8 e, 
& 8 d (cmt. excl.) (1826). 
8tromatol)ora curiosa, B rgatzky, Die Stromntoporen des rheinisehen 
Devons, p. 55 (1881). 
? Stro~2atopora ~dliporoides, Nieholson, l~eport on he Palmontology of 
the Province of Ontario, p. 78 (1875). 
? C(rnostroma incrustans, tlall& XVhitfield, Twenty-third Annual Re- 
port on the State Cabinet, p. 227, pl. ix. fig. 3 (1873). 
Ccenosteum encrusting, thin~ attached by the whole of the 
inferior surface to some foreign body, and usually developing 
externally numerous irregular pointed eminences, at the ex- 
tremities of which the astrorhizm open. Surface usually 
covered with minute rounded tubercles, the apices of which 
may be perforated, and also exhibiting branched astrorhizal 
canals ; in other cases part or the whole of the surface may be 
covered by a thin calcareous membrane, which exhibits few or 
no apertures of any kind. As regards internal structure the 
skeleton-fibre is minutely porous~ and the skeletal tissue is of 
the imperfectly reticulate type. The concentric lamime are 
thick and well-marked, often with a median clear line in each 
(as seen in vertical section)~ and they are placed from ~to 
½ millim, apart. The transversely divided ends of the radial 
pillars can be more or less extensively recognized as distinct 
structures in tangential sections. The astrorhiz~e are fur- 
nished with vertical axial canals, and astrorhizal tabulse may 
be sparingly present. Definite zoSidal tubes are not recog- 
nizable. 
Obs. This is a typical example of an encrusting and para- 
sitic Stromatoporoid. It envelops Rugose corals or other 
organisms, and forms crusts varying in thickness fl'om less than 
a millimetre up to 5 or 6 millim. One of its most character- 
istic and conspicuous external features is the fact that the 
exterior is more or less extensively covered with pointed coni- 
cal eminences (P1. I. fig. 1), which may be imperforat% or 
which may terminate in an aperture corresponding with the 
centre of one of the astrorhizal systems. These eminences or 
'~ mamelons " may be comparatively larg% sometimes more 
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i,,l, rf, @-k,own of St,'o,natopo oid . 9 
than a centimetre in height, in which case they are compara- 
tively few in number. More usually they are smaller, per- 
haps 2 or 3 millim, in heigh b and in this ease they are 
numerous. When well developed each of these pointed 
eminences consists of concentrically laminated tissue traversed 
centrally by the axial canal of an astrorhizal system~ and 
having the external opening of the same at its apex, while 
the astrorhizal twigs run down its sides externally. 
The surface presents curious and very puzzling variations 
in different examples~ or in different regions of the same 
specimen. Sometimes the whole, or a part only, of the 
surface is covered with minute rounded or elongated tuber- 
eles, which sometimes coalesce into vermieulate ridges, and 
which may have their apices perforated with minute circular 
apertures. This seems to be the normal condition of the 
surface. In many specimens, however~ this granulated sur- 
face is extensively, or completely, concealed from view by the 
development of a delicate smooth ealeareous pellicle or mem- 
brane. This external membrane may pass unbrokenly over 
the mamelons as well as over the general surface; but com- 
monly the apices of the mamelons show a few small apertures 
or the single larger opening of an astrorhizal canal. In this 
latter ease the appearances presented remind one of the general 
surface of Distichopora at points where ampullm are de- 
veloped. 
As regards internal structure~ the general ppearances pre- 
sented by tangential nd vertical sections (P1. I. figs. 2 and 3) 
are very similar to those of corresponding sections of Stromato- 
porelIa eifeliensis~ Mich, and need not be more minutely dis- 
cussed here. The present species is distinguished from S. 
eifeliensis, as from the other elated species of Stromatoporella~ 
by its uniformly enerusting habit, the development of pointed 
mamelons~ and the characters of its surface. It does not 
appear to differ, to any marked extent, from an enerusting 
Stromatoporoid from theHamiltonformation of North Ameriea~ 
to which I gave the name of Stromatopora nulli29oroides (Ice. 
cit. supra) ; and the latter name will therefore probably have 
to be regarded as a synonym. It also seems to me very 
probable that the ibrm described by Professors Hall and 
Whitfield~ from the Chemung roup of North America, under 
the name of Coenostroma incrustans (lot. cir. sulora ) will prove 
to be really identical with the present species. 
Formation a~zd Locality. Common in the Middle Devonian 
formation of Biichel (in the Paffrath district). I have also 
found it at Paffrath~ and, more rarely, at Gerolstein and 
Biirendorf (Hiilesheim) in the Eifel. 
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10 Prof. H. A. Nicholson on some new or 
Stromatoporella gran~data, Nich. 
8tromatopora granulata, Nicholson, Ann. & l~Iag. Nat. Hist. ser. 4~ 
vol. xli. p. 94~ pl. iv. figs. 37 3 a (1873). 
Ccenosteum forming laminar expansions, attached basally 
by a peduncle, and having the rest of the lower surface covered 
by concentrically striated and wrinkled epitheca. The thick- 
ness of the ccenosteum varies from less than 2 millim, up to 2-3 
centim. The surface shows a variable number of low rounded 
or conical eminences or u mamelons," the apices of which 
are usually perforated~ each with a single circular opening 
representing the axial canal of one of the astrorhizal systems. 
From the apices of the mamelons radiate more or less con- 
spicuous astrorhizal gutters~ and the general surface is covered 
with close-set tubercles of various sizes, the smaller of these 
being imperforate, while the larger ones are perforated at 
their apices by distinct circular apertures. In places the 
tubercles coalesce into vermiculate ridges. P£rts of the sur- 
face may be covered with a thin calcareous membrane, per- 
forated by the apertures of the larger tabercles above spoken 
of. 
As regards internal structure the skeleton-fibre is minutely 
porous, and the skeletal tissue is of the incompletely reticu- 
late type. Vertical sections how well-developed concentric 
laminae, each often with a median clear line, the radial pillars 
being thick and the interlaminar spaces from ~} to ¼ millim, in 
height. Imperfect zoSidal tubes, with few tabuhe, are often 
recognizable. In tangential sections the transversely divided 
ends of the radial pillars are scen~ each often in the form of 
a ring enclosing a central circular space. It is the fl'ee upper 
ends of these which form the perforated tubercles on the 
surface. The intervals between the cut ends of the radial 
pillars are often crossed by delicate partitions, indicating the 
presence of astrorhizal tabulee. 
Obs. S. granulata is the type-species of the genus Stromato- 
1)orella, and I have elsewhere figured its minute structure with 
some fulness (~ Monograph Brit. Stromatoporoids~' part i. pl. i. 
figs. 14~ 15~ pl. iv. fig. 6, and pl. vii. figs. 5, 6). As I 
have not repeated these figures here, it is not necessary to 
discuss the minute characters of the species in greater detail 
on the present occasion. S. granulata is undoubtedly very 
nearly related to S. eifeliensis~ Nich., but seems to be 
specifically distinct. As compared with the latter species it 
is most readily distinguished by the much smaller development 
of the astrorhizal system, and by the conspicuous presence of 
hollow radial pillars which appear on the surface as large 
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imperfectly-known Species of Stromatoporoids. 11 
perforated tubercles, and which are clearly recognizable in 
tangential sections. The interlaminar spaces are also wider, 
and the general tissue is of a coarser type than in S. eifeliensis; 
while the ramified tubutation of the skeleton-fibre in the 
latter is represented by a finely porous structure. Lastly, S. 
eifeliensls i  an almost constantly enerusting type, while I have 
never observed a similar habit of growth in S. granulata. 
Formation and Locality. Not uncommon in the Hamilton 
formation of Arkona, Ontario ; also in the Corniferous Lime- 
stone of Port Colborne and other localities in Western Ontario. 
Labechia conferta, Lonsd., sp. 
Monticularia conferta, Lonsdale~ in Murchison~ Sil. Syst. p. 688, pl. xvi. 
fig. 5 (1839). 
Labecheia conferta, Milne-Edwards & Jules Haime~ Pol. Foss. des Terr. 
Pal. p. 280 (1851), and Mon. Brit. Foss. Cot. p. 269, pl. lxii. figs. 
6-6c (1855). 
Ccenosteum ffsually in the form of a laminar expansion of 
variable thickness, attached by a basal peduncle, and having 
the rest of the lower surface covered by a concentrically 
wrinkled epitheca. Upper surface without montieules, covered 
with prominent, rounded or elongated~ often conical tubercles, 
the apices of which may be imperforat% or which exhibit a 
minute circular summit-aperture. Often the tubercles become 
coalescent to a greater or less extent, and give rise to vermi- 
culate ridges. The surface between the tubercles is smooth~ 
and no astrorhizal grooves are developed. 
In internal structure the c~nosteum consists of stou b circu- 
lar or oval, radial pillars~ which have a diameter of ¼ to ½ 
millim., and terminate upwards in pointed extremities~ each 
being traversed by a central canal. The pillars give rise to 
radiating "arms " or plates, which unite with one another in 
such a manner that the entire space between the pillars becomes 
filled with a tissue of calcareous vesicles~ the convexities of 
which are directed upwards. 
Obs. This well-known species occurs typically in the form 
of laminar expansions with an epitheeate base and peduncle 
of attachment, but in some instances an enerusting habit of 
growth is observable. Yohng examples may be only 2 or 3 
eentim, in diameter~ and i millim, in thickness; but old 
specimens may be of greater size, perhaps a foot in diamete U 
and may reach a thickness of 2-3 centim. A single specimen 
often consists of two or more superposed colonies. The sur- 
face differs h'om that of many Stromatoporoids in the complete 
absence of " mamelons~" and of any indications of an astro- 
rhizal system, being covered throughout with prominent 
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12 Prof. H. A. Nicholson on some new or  
tubereles~ which may be about ½ millim, in height~ and 
about the same diameter at their base. The tubercles may 
be placed about ½ to ¼ millim, apart, or may be in eontaet~ 
often eoalescing in sinuous rows. The apices of the tubercles 
may be simply rounded or pointed~ and may be apparently 
imperforate. In other eases a distinct eircutar aperture may 
be detected at the apex of a pillar~ though it is not clear that 
this is not the result of weathering. 
Vertical sections (woodeu b fig. B) show that the eceno- 
steum is essentially composed of very stout radial pillars~ 
p/ 
C 
{1~ \p  
Sections of Zabechia conferta, Lonsd, sp., enlarged twelve times. Wen- 
lock Limestone, Ironbridge :--A. Tangential section. B. Vertical 
section, p p radial pillars ; c c~ onnecting processes or "arms." 
which spring from the basal epitheea and are continued to 
the upper surfae% where they terminate in the prominent 
tubercles above spoken of. The interspaees between the 
pillars are oeeup.ied by a vesicular tissue formed by the coales- 
cence of connecting proeesses~ or " arms~" given out from the 
pillars~ the convexities of the vesicles being turned towards 
the upper surface. 
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gmperfectly-known Species of Stromatoporoicls. 13 
Tangential sections (woodcut, fig'. A) show that the radial 
pillars are hollow, each being traversed by a well-marked axial 
canal. The tissue forming the periphery of the pillars is 
composed of very delicate laminse which surround the axial 
canal concentrically, and which often show a minute cribri- 
form structure. The connecting processes pring frmu this 
tissu% and can commonly be followed in vertical sections for 
a considerable distance into tile substance of the pillars. 
Tangential sections further exhibit irregular dark lines con- 
necting the transversely divided tangential pillars; these 
lines are the eat edges of the vesicular plates or processes 
which fill the intervals between the pillars. 
There is, apparently~ a complete absence of definite zo5idal 
tubes or surface apertures~ and the "concentric laminae ~' of 
the ordinary Stromatoporoids are represented solely b the 
vesicular tissue which unites the pillars together. 
Formatio~ and Locality. Abundant in the Wenloek Lime- 
stone of Britain-(Ironbridg% Dudley~ Dormingto% Longhope, 
&e.). [ have also specimens from the Wenlock Limestone of 
Gotland (presented to me by ~rof. Lindstrhm) ; but I have 
not obtained the species in the Silurian deposits of Esthonia 
or Oesel. 
LabecMa oMoensis~ Nich. (Pt. II. figs. 1 and 2.) 
ZabecMa oMoensis, Nicholson~ [on. Brit. Strom. p. 32~ footnote, pL ii. 
figs. 1 & 2 (18~5). 
ZabecMa montifera, Ulrich~ Contributions to American Palteontology~ 
vol. i. p. 33~ pL ii. figs. 9, 9a (1886). 
C(e, nosteum sometimes laminar and peduneulate (?), often 
enerusting foreign bodies. Upper surface sometimes smooth, 
but more commonly with small conical "mamelons," covered 
throughout with minute rounded or pointed tubercles. Radial 
pillars about ~ millim, in diameter~ and placed at distances of 
t¥om ~ to ½ millim, apart. The radial pillars are mostly more 
or less angulated, and sometimes exhibit distinct races of axial 
canals. The interspaees between the pillars are occupied by 
delicate vesicular tissue formed of minute vesicles~ the con- 
vexities of which are directed towards the sm'face. 
Obs. In general structure this well-marked species resem- 
bles L. conferta~ Lonsd.~ sp. It is distinguished from this, 
however~ by the much smaller size of the radial pillars~ and the 
correspondingly smaller and tess prominent tubercles upon the 
surface. Moreover~ the pillars commonly appear angulated or 
stellate in cross-section i stead of being round or oval. Lastly, 
the vesicles of the interstitial tissue are much smaller and more 
delicate~ and are developed in proportionally greater quantity 
than is the ease in L. conferta (P1. II. fig. 1). 
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14 Prof. H. A. Nicholson on some ~ew or 
In minute structure L. ohioens~s presents nothing very 
special. Owing apparently to imperfect preservation the 
axial canals of the pillars are only occasionally recognizable ; 
but I have seen traces of a cribriform structure of the tissue 
of the pillars. In the specimen which I figured originally 
the actual skeleton of the fossil has been replaced by ealclt% 
all the cavities of the co3nosteum being filled with matrix. 
In the specimen here figured (for which I am indebted to the 
kindness of my friend Mr. Arthur H. Foord) the skeleton is 
preserved in the normal manner. 
M-r. Foord has also drawn my attention to the fact that 
some of the appearances which he described (Contrib. to the 
Micro-Pal. of the Cambro-Silurian Rocks of Canada~ p. 25~ 
1883) as characterizing Tetradium huronense, Bill., sp., are 
really due to the fact that the specimens of this coral which he 
examined were covered with a crust of LabecMa oMoensis. 
Thus the granules or tubercles described as covering the 
surface of Tetradium huronense are referable to the investing 
Stromatoporoid and not o the coral itself. 
While these pages have been going through the press I 
have received from Mr. E. O. UMch a copy of his ' Con- 
tributions to American Pakeontology' (vol. i. no. 1, May 1~ 
1886)~ in which a species of LabecMa is described from the 
Cincinnati formation under the name of L. montifera. Mr. 
Ulrich's description and figures seem to render it certain that 
the species named &c. is identical with the one to which I had 
previously applied the name of L. oMoensis. In all essential 
points the internal structure of these is the same, though Mr. 
Ulrich's specimens eem to have been in some respects in a 
better state of preservation than those which ave come under 
my notice. According to Mr. Ulrich the species occurs in the 
upper part of the Cincinnati group in Ohio and Indiana. 
Formation and Locality. Cincinnati group, Waynesvilt% 
Ohio (coll. tt. A.  2~ic]zolson) ; Hudson-River tbrmation~ Cape 
Smythe, Lake Huron (coll. A. H. Foord). 
LabecMa canadensis~ Nich. & Murie~ sp. 
(P1. I1. fig. 5.) 
Stromatocerium canadense, Nieholson &Murie, Joum. Linn. Soe, Zool. 
~ol. xiv. p. 223, pl. iii. figs. 9, 10 (1878). 
I, abechia canadensis~ Nicholson, Mort. Brit. Stromatoporoids~ pl. ii. 
figs. 3-5. 
Coenosteum sometimes massive~ sometimes composed of 
thick laminse with a basal epitheca. Surface imperfectly 
known~ but apparently possessing irregular tubercles and 
conical mamelons. Radial pillars large and irregularly deve- 
loped. The vesicular tissue between the pillars is also very 
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@eci.. of S rom. opo.o d.. 
irregularly developed~ the vesicles being sometimes of mode- 
rate dimensions~ but being at other places of large size and 
irregular form. The vesicles have their convexities turned 
upwards, and the radial pillars terminate upwards in pointed 
extremities. 
Obs. All the examples of this species which I have exa- 
mined are in a highly mineralized condition~ and are not in a 
state to allow of the satisfactory working out of minute struc- 
tural details. That the specimens are rightly referable to the 
genus Labechia is~ however~ clear~ and there can also be no 
doubt as to the distinctness of the species. Many of,the 
specimens which I have collected~ both from America and 
Russia, have the skeleton replaced by calcite ; but I have here 
figured a vertical section of a Russian example in which the 
skeleton is preserved in the normal manner. The species is 
most nearly allied to L. conferta~ Lonsd, but is sufficiently 
distinguished from it by the much more irregular development 
of the radial pillars and the correspondingly irregular develop- 
ment~ as regards both size and shap% of the interstitial 
vesicles. 
Formation and Localitl/. Ordovieian formation (Trenton 
Limestone) ~ Peterborough~ Ontario. Also in the same forma- 
tion (Upper " Jewesehe Sehichten" or " Wassalem beds")~ 
Saak~ Esthonia. [It is interesting to notice that another 
Trenton fossil, viz. Solenopora compacta~ Bil l ,  sp.~ is also 
common at Saak.] 
Labechia serotina~ Nich. (P1. I I . figs. 3 and 4.) 
LabecMa serotina, Nieholson, Mon. Brit. Stromatoporoids~ p. 45~ wood- 
cut~ fig. 4 (1885) (figured butnot described). 
General form and surface of the ccenosteum unknown. 
In internal structure the skeleton is composed of cylindrical 
radial pillars~ which have a diameter of about k millim.~ and 
which are traversed by large axial canals. The canals of the 
pillars are provided with curved internal partitions, which run 
transversely to the canal~ and have their convexities turned 
upwards. The pillars are very rarely isolated, but are mostly 
in contact laterally in such a way that they give rise to sinu- 
ous rows, forming a network of much the same pattern as that 
produced by the corallites of Hall~sites escharoides~ Linn. The 
interspaces between the winding rows of pillars are crossed by 
delicate calcareous fibres or plates~ which connect he pillars 
together~ and which are only rarely and partially vesicular. 
These connecting plates are usually straight~ and are only 
occasionally curved ; hence they give to vertical sections the 
aspect of a tabulate coral. 
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16 Prof. H. A. Nieholsou on some new or 
Obs. The only example which I possess of this remarkable 
Stromatoporoid is a small polished fragment from the Devo- 
nian Limestone of Devonshire, which I purchased from 
Mr. Selater, of Teignmouth. The structure of the skeleton 
differs so widely from that of the ordinary species of LabecMa 
that it is unnecessary to compare it minutely with these. 
The characteristic features of L.  serotgna re the confluence of 
the radial pillars into a reticulation of sinuous rows, the large 
size of the axial canals, the presence of curved transverse par- 
titions in the interior of the axial canals of the pillars, and the 
fact that the interstitial tissue is composed of straight hori- 
zontal plates, which only rarely become vesicular, and then 
only to a very limited extent. 
I may mention that there exists in the Devonian limestones 
of Devonshire another form of Labechla, the structure of 
which accords essentially with that of the normal species of 
the genus. I have not, however, as yet completely investi- 
gated this tbrm, and shall therefore defer its description to a 
later time. 
Formation and Locality. Middle Devonian of Devonshire. 
The specimen is in a red limestone, aud is probably from the 
neighbourhood f Torquay. 
LabecMa ? Schmidti¢, Nich. (P1. IL figs. 6-8.) 
ZabecMa con.ferta, Fr. Sehmidt, Sihr. Form. yon Ehstland &c. 
p. 230 (1858). 
ZabecMa conferta, Lindstrhm, Ann. & Mag. Nat. Hist. set. 4, vol. xviii. 
p. 4 (1876). 
Labechia conferia (" Oesel'sehe Form "), DybowsM, Die Ch~etetiden 
der ostbaltisehen Silur-Formation, p. 55, p1. iii. figs. 7, 7 a (1877). 
Labechia conferta, Ferd. Roemer, Leth~ea P lmozoica, p. 543, fig. 126 
(lS83). 
Ccenosteum in the form of laminar expansions, attached by 
a basal peduncle, and having the rest of the lower surface 
covered by a concentrically-striated epitheca. The ccenosteum 
may be of very considerable size, and its thickness varies from 
a couple of millimetres up to perhaps two centimetres. The 
upper sm'face is in many cases studded with very prominent 
and large tubercles, which are placed close together in oblique 
lines, but which rarely touch or become confluent. The free 
extremities of the tubercles are in some specimens round, in 
others pointed, and they mostly show no openings at their 
apices. In some cases there is the appearance of apical 
apertures ; but it seems probable that this is only.the result 
of wearing down of the surface. In many specimens the 
whole or a large part of the surface may be covered with a 
thin calcareous membrane, which passes over the summits of 
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(rnperfectl~/-known ~qNecies ofStromatoporolds. 17 
tile tubercles, either completely concealing these or only allow- 
ing their ends to be faintly discerned. 
As regards internal structure, the entire ccenosteum appears 
to be composed of approximated parallel horizontal laminae, 
which are bent into a system of dose-set conical elevations, 
which, in the last-formed laye b give rise to the surface- 
tubercles. The structures representative of the radial pillars 
are thus composed of the successively superimposed upward 
bendings of the horizontal laminae ; and the interspaces between 
these are occupied by the same laminm bent downwards and 
closely approximated to one another. 
Obs. The structure of this form has been well described by 
LindstrSm and Dybowski, From tile description given above 
and from the accompanying fi ures (PI. IL figs. 7, 8) it wilt 
be evident hat, supposing the structure to be really what it 
appears to be, we have to deal with a type exceedingly 
different from LaSecMa con.lefts, Lonsd., though tile superficial 
resemblances between the two are very striking. On this 
point Dybowski is quite dear, and he speaks of this type as 
the " Oesel'sehe Form" of LabecMa conferta. The first speci- 
men which I examined was one kindly sent me by Prof'. Ferd. 
Roemer, and as I found it to be highly crystallized I thought 
it possible that it might be generically identical with LaSechia 
con.ferta~ Lonsd.~ and that its apparently very different internal 
structure might be only the result ot extreme mineralization 
('~Ion. Brit. Strom. p. 83). Since then I have collected and 
examined an extensive series of specimens from the Silurian 
rocks of Oeset ; and I have come to the conclusion that the 
present form is unquestionably specifically distinct from L. 
conferta, Lonsd., and that it is very doubtful indeed if it can 
be referred to the genus LabecMa at all. 
All the specimens which I have seen are in a state of com- 
plete crystallization internally, though the upper and under 
surfaces are excellently preserved. This mineralization has 
not obliterated the internal structure, though it may be 
assumed to have considerably obscured it. Tangential sec- 
tions (P1. II. fig. 7) exhibit rows of circular spaces, surroun- 
ded by a dark line, often exhibiting a dark central spot, and 
composed of more or less dearly recognizable concentric 
laminze surrounding this central spot. These circular spaces 
are about ½ millim, in diameter, and dearly correspond with 
the cut ends of the radial pillars, as seen in tangential sections 
of L. eonferta, Lonsd. q'he dark central spot also probably 
indicates an axial canal. On tim other hand, the intervals 
between these circular spaces are occupied by a dense brown 
tissue belonging to the ccenosteum itself~ whereas in L. conferta 
Ann. & Meg. N. Hist. Ser. 5. Vol. xviii. 2 
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18 Prof. H. A. Nieholson on some new or 
the corresponding intervals are filled with clear calcite, crossed 
here and there by the cut edges of the interstitial vesicles. 
In verticaI sections (P1. I I .  fig. 8) the differences between 
L. ? Schmidtii and L. conferta are still more striking. In- 
stead of seeing the well-marked radial pillars separated by 
intervals filled with lenticular vesicles, as we should do in the 
latter species, we now see a uniformly brown section, in which 
there are no recognizable spaces filled with calcit% and no 
vesicular tissue. All that the vertical section exhibits in L. ? 
Schmidtii s a series of sharply undulated and exceedingly 
thin lamellze, which appear to be in close apposition. The 
upward bendings of these lamell~e correspond with the radial 
pillars~ and the downward bendings correspond with the 
intervals between these. Periodically a thicker and stronger 
lamella than the rest is produced~ indicating a pause in the 
growth of the organism. The whole texture of the section is 
also more or less obviously crystalline, though not more so 
than one often sees in sections of Eehinodermal structures. 
It  need not be doubted that the peculiarities of these sec- 
tions are in part the result of crystallization and secondary 
change ; but I have come to the conclusion that this is not 
sufficient o account for the greater portion of tile remarkable 
internal structure of this species. More particularly I have 
come to the conclusion that no amount of crystallization could 
account for the absence of the interstitial vesicular tissue 
which fills in the intervals between the pillars in the normal 
forms of LabecMa, supposing this tissue ever to have existed 
in the Oesel form. I have, in fact, examined thin sections of 
specimens of L. conferta, Lonsd., from Dudley~ in a condition 
of intense crystallization, and I have neither observed any 
appearances in these at all comparable with those seen in the 
tgussian examples, nor have I ever failed to recognize in them 
the radial pillars and interstitial vesicular tissue. 
If~ however, tile form now under consideration be really 
destitute of interstitial vesicular tissu% and if it be really 
composed of sharply undulated and closely approximated cal- 
careous lamin% then it obviously can no longer find a place 
in the genus LabecMa~ E. & H. The form which it most 
closely resembles i  one which I deseribed from the Niagara 
Limestone of North America under the name of DictJtostroma 
undulatum (Pal. of Ohi% vol. ii. p. 254, pl. xxiv. fig. 6, 
1875). The surfac% when somewhat exfoliated (P1. I I .  fig. 6)~ 
has: in particular, a close resemblance to what is seen in 
Dict~tostroma undulatum. Unfortunately, the microscopic 
structure of the Ohio species has not yet been investigated, 
and the genus Dict~/ostroma c nnot therefore be regarded as 
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satisfactorily established. In the meantime, however, I am 
disposed to think that these two forms are congeneric, and 
that the structure of the genus Dict~ostroma, Nich., will 
therefore prove to be that which I have here described as 
characterizing Labech~a ? Schmidti~. 
In any case, even supposing that the present ype were 
left in the genus LabecM% it would still be clearly separated 
as a species fi'om L. con~rta, Lonsd. Thus, apart from the 
presumed want of continuous radial pillars and interstitial 
vesicular tissu% the surface-tubercles of L. ? Scltm~dtil are 
much more prominent and much larger than they are in L. 
con~erta, Lonsd., and they rarely, or never to any extent, 
coalesc% as they so commonly do in the latter. Again, I 
have never observed in L. conferta any trace of the singular 
surfaee-peliiele which so commonly spreads over the last- 
formed layer of tubercles in the Russian form. I have there- 
fore no difficulty in agreeing with Dybowski as to the specific 
distinctness of the latter, and I have named it after 5[agister 
Friedrieh Schmidt, by whom it was originally discovered in 
the Silurian rocks of Oesel. 
Formation and Localitj/. Common in the Silurian formation 
(Upper Oesel beds) of Hoheneichen, Oeset. I have also 
tbund it at Kattri-pank and at Lod% near Arensburg. 
t?osenella dentata, Rosen, sp. (Pt. I. figs. zi and 5.) 
Stromatopora dentata, Rosen, Ueber die Natur der Stromatoporen, 
p. 75, pl. x. figs. 1-3 (1867). 
JLabechia dentata, Ferd. Roemer, Lethma Pal~eozoica, p. 5=L3 (1883). 
Ccenosteum assive; surface unknown. The skeleton is 
composed of undalating concentric tamin% which unite to 
form elongated vesicles, the convexities of which point up- 
wards. The radial pillars are rudimentary and are repre- 
sented only by close-set conical tubercles~ which cover the 
upper convex surface of the vesicles, very rarely reaching the 
under surface of the lamina next above. The tamin~e are not 
specially thickened and are mostly placed at intervals of ~ to 
millim, apart, the vesicles generally being from 1 to 2 
mitlim, in greatest length. Here and there, however, are 
ibund irregular spaces, often apparently periodically produced, 
in which the vesicles are of considerably larger siz% and the 
laminm therefore further apart. 
Obs. This species is a characteristic example of the genus 
Rosenella~ Nich.*. Vertical sections exhibit the elongated 
* The genus Rosenella was founded by me (Mon. Brit. Stromatopo~ 
roids~ p. 84, 1885) for forms which differ from Zabechia nthe fact that 
the radial pillars are reduced to tubercles~ covering the upper surfaces of 
comparatively large lenticular vesicles. 
2* 
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20 Prof. H. A. Nicholson on some new or 
lenticular vesicles of which the entire ccenosteum iscomposed~ 
and which bear on their upper surfaces prominent~ pointed~ 
and close-set ubercles (P1. I. fig. 4). Tangential sections 
(P1. I. fig. 5) exhibit the transversely-divided nds of the 
tubercles or the irregularly-cut edges of the vesicles. 
The species is structurally very similar to Rosenella macro- 
cystls~ NicK, from the Wenlock Limestone of Gotland, but 
is separated by the much smaller size of the vesicles. I have 
examined the original specimens upon which yon Rosen 
founded the species, and I have also collected others myself; 
but I have never seen any example satisfactorily exhibiting 
the form of the ccenosteum or its mode of growth. The 
species was, however~ evidently of large size and apparently 
non-encrusting. 
Forraat~on and Locatlty. ~t Zone of Pentamerus est]wnus " 
(Silurian), Kattentack~ Esthonia. Rosen's type specimen is 
from St. Johannis~ in Oesel. 
Rosenella macrocysti% Nich. (P1. I. fig. 8.) 
Rosenella mavrocyst~s~ Nicholson~ Mon. Brit. Strom. p. 8 G pl. vii. 
figs. 12 and 13 (1885). (Figured without description.) 
Ccenosteum laminar, with a basal peduncle of attachment 
and a concentrically-wrinkled epitheca. Surface flat, without 
" mamelons/' showing no astrorhizal grooves, and covered 
uniformly with minute, extremely close-set granules or 
tubercles. The ccenosteum is composed of approximately 
horizontal plates, which are so undulated or bent as to give 
rise to a tissue of elongated and greatly flattened vesicles of 
variable sizes~ the larger ones being commonly from 5 to 15 
millim, in length. Each lamina has its upper surface 
covered with close-set minute tubercles, which fall short of 
the lamina next above. Tangential sections how the cut 
ends of the tubercles or tlle irregularly divided edges of the 
undulating laminee. 
Obs. In general structure this species closely resembles 
R. dentata, Rosen. It is~ however~ sufficiently distinguished 
from this by the much more minute size of the tubercles 
which cover the upper surfaces of the lamin% and by the 
much larger size of the vesicles which make up the whole 
ccenosteum. It is~ moreover~ a l minar form with an epi- 
thec% whereas R.  dentata would rather appear to have grown 
in large masses. 
I have only seen a single specimen of R.  macrocysti% 
which was collected in Gotland by Dr. George J. Hinde, who 
was good enough to submit it to me for examination. In 
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imperfectly-known Species of Stromatoporoids. 21 
this specimen, which is only a fragment~ the e~nosteum 
would appear to have been at least 4 inches wide and about 
inch thick in the centre. 
Formation and Locality. Wentock Limestone, Wisby: Got- 
land (coll. Dr. George J. Hinde). 
Rosenella pachyphylla, Nidl. (P1. I. figs. 6 and 7.) 
Ccenosteum apparently massive, composed of undulated 
laminse, which .unite to form a tissue of elongated vesicles of 
very varying sizes, the larger ones being fi'om 5 to t5 millim. 
or more in length. The upper surfaces of the laminae are 
covered with exceedingly minute miliary granules or 
tubercles. The lamime vary much in thickness, many of them 
being from ~ to 1 millim, thick. The thicker laminae have 
a peculiar tabulated structure, being traversed by minute 
irregular canals, which penetrate them vertically, and thus 
place successive vesicles in communication. These tubuli are 
seen in vertical sections (PI. I. fig. 6) crossing the laminae at 
right angles. In tangential sections (P]. I. fig. 7) the tubuli 
are seen in places where the section happens to correspond 
with one of the laminze in question as close-set rounded per- 
%rations in the substance of the lamina. These tubuli pro- 
bably served to convey stolons of the ccenosarc, and~ in the 
last layer of vesicles, for the lodgment of zooids. 
Obs. The only specimen I have seen of this species is a 
fragment of a larger mass, and has a thickness of about 2 
inches, indicating that the ccenosteum grew to a large size. 
Unfortunately neither the under nor the upper surfhce is 
satisfactorily preserved. The general structure of the skele- 
ton conforms to that of Rosenella dentata, Rosen, and R. 
macroeystis, Nich. ; but the present species is sufficiently 
separated fl'om these by the exceedingly minute size of the 
tubercles covering the upper surface of the laminm, and still 
more by the peculiar thickening and tubulation of many of 
the laminae. 
Formation and Locality. Silurian ("Zone of Pentamerus 
est~onus ")~ Kattentack, Esthonia. 
EXPLANATION OF THE PLATES. 
PLATE I. 
_~'g. ]. A spec imen of Stromatoporella euriosa~ IMr~., sp., of the natural 
size, forming a crust upon a Rugose coral Middle Devonian~ 
B~ichel (Pafl~ath district). 
.Fig. 2. Tangential section of the same, enlarged twelve times. 
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22 Mr. W. K. Brooks on the Origin of 
-Fig. 3. Vertical section of the same, similarly enlarged. 
Fig. 4. Vertical section f Rosenella dentata, Rosen, sp., enlarged twelve 
times. Silurian, Kattentack, Esthonia. 
.Fig. 5. Tangential section of the same, similarly enlarged. 
.Fig. 6. Vertical section f Rosenella pachypl~ylla, Nick., enlarged twelve 
times. Silurian, Kattentaek, Esthonia. 
Fig. 7. Tangential section of the same, similarly enlarged. 
.Fig. 8. Vel~ical section of .Rosenella macrocystis, NicK, enlarged twelve 
times. W-enlock Limestone, Gotland. 
-F@I. 
Fig. 2. 
r',~. 3. 
~;q. 4. 
-Fly. 5. 
~¢g. 6. 
Fig. 7. 
Fig. 8. 
PLATE II. 
Vertical section of gabeeMa ohioens£s, Nich., enlarged twelve 
times. Ordovician (Hudson-River Formation), Cape Smythe, 
Lake Huron. 
Tangential section of the same, similarly enlarged. 
Tangential section of JLabecMa serotina, Nich., enlarged twelve 
times. Middle Devoman, Devonshlre. 
Vertical section f the same, similarly enlarged. 
Vertical section of JLabechia canadensis, Nieh. & Mur, enlarged 
twelve times. Ordovician (Jewesche Zono), Sank, Esthonia. 
Part of an exfoliated specimen of Labechia ? Sehmidtii, Nich, 
enlarged about six times. Silurian (Upper Oesel Zone), Hohen- 
eichen~ Oesel. 
Tangential section of the same, enlarged twelve times. 
Ver~cal section f the same, similarly enlarged. 
IV . - -The  Origin of Metagenesis among the Hydromedus~. 
By W. K. BROOKS *. 
MOST of the recent writers upon the origin of the sexual 
Medusee which are set free from communities of sessile 
hydroids, and upon the relation between them and the 
hydroids, agree in the opinion that the sessile community is 
the primitive form, from which the Medusse have been derived 
through division of labou U and the gradual specialization of 
the reproductive members of a polymorphic hydroid cormus. 
In a monograph which has just been published in the 
Memoirs of the Boston Socmty of Natural Htstory Tile 
Life-history of the Hydro-Medusse: a Discussion of the 
Origin of the Medus% and of the Significance of Meta- 
genesis") I show that the life-history of the Narcomedusm 
and Trachomedus~e is irreconcilable with this view. The 
accepted view regarding these groups of Medus~e is that they 
have been evolved fi'om ancestors with a sessile hydra-stage 
and an alternation of generations~ and that they have gradu- 
From the [ Johns Hopkins University Circulars,' No. 49, May 1886~ 
pp. 8(~-88, 
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